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OBOCHOBAHME MAPKEPOB JUIs1 OHEHKHA
QK3MCKHX KAYECTB CJIABOCJIBIIIAINMUX ILJIOBIOB

[Es%d N_ B.A. Kayn, B.A. Makaposa

(ITogonicckuii 20cydapcmeeHHblil yHugepcumen QUsU4ECKou Kynonypel, cnopma
u mypuzma, Kasans, Poccus)

AHHOTALMA. Ha ocHORaHWH aHanH3a OIT}’GJIHKOBS.HHLIX Hay4HBIX JAHHBIX OIIPEAEICHBI
TE€HBI, OKa3bIBAIOIIINE BIIHHUE HA Pa3BHTHC ¢)H3H‘{eCKHX KaueCTB y MJI0OBLIOB C HAPYIICHH~
€M ciiyxa. B TIPOLIECCE HCCIIETOBAHMA YCTaHOBJIEHBI CPEAHKE MO0Ka3aTCINA cbymcunox—xa.us-
HEIX TecTOB. C ITOMOIIBIO IMPOBEACHHOTO SKCIIEPUMCHTA BBIIBJIIE€HA B3aUMOCBSA3b U Heobxo-
JAUMOCTE NMPUMEHEHHS METOAOB OLCHKH Q)yﬂmmonansnoro COCTOSIHMSA Ci1aboCIbIIaImx
TUIOBLOB U ONPENENEHUSA KX ITPEAPACIIONOKEHHOCTH K 3aHATHAM HpO(bCCCHOHaJ]BHblM a-
BaHUEM.

Kirouesbie ¢iioBa: ciabocnbIalmye IIoBIE], (i)yHKL[PIOHaJ'IBHOG TECTUPOBAHUE, T€HBI.

BBeenenue. AanTHBHEI CIIOPT IIPeCTaBILIET cO60H CrI0co6 pean3alyii 1 10 CTHKEHHS MaK-
CHMANBHOTO Pe3ylsTara Cpeii CIIOPTCMEHOB C OTPAHUYEHHEIMU BO3MOXHO CTAMH 30POBBA. B cBoro
OuEepe/Ib, IO/rOTOBKA C1abO0CHBIIIAITHX IIOBLOB, SBIIONIMXCS 4aCThIO a/[ANTHBHOTO CIOPTA, HMEET
cBou ocobernocty. CIEICTBHEM 3TOTO SBISIETCS HEOOXOMMMOCTh MH/IMBHIYaNbHOIO MOMX0/@ B
IOCTPOEHUH TPEHHUPOBOYHOTO IIpoLiecca.

Tl YCHIENIHOTO IUIAHMPOBAHMA TPEHMPOBOYHON HAaTPY3KU U €€ 06BEKTUBHOM OLIEHKH BaXXHO
VIUTHIBATH QYHKIMOHATBHEIE TIOKA3aTENH, KOTOPBIE IODKHEI COMPOBOXAATECS CHCTEMHBIM TECTH-
POBAHHEM.

PasBuTHe (QU3UYECKUX KAYECTB W MOBBIIEHHE QYHKIHOHATBHBIX [okasareyied BO MHOTOM
3aBUCHT OT METOOB, METO/IMKH, [1071a, BO3PACTA CIIOPTCMEHOB M MHOXECTBA IPYTHX (AaKTOPOB.
OpHaKo Hay4yHbIE MCCTIEHOBaHMs 21 BeKa JOKa3bIBAIOT, YTO AOCTHXEHUE BEICOKUX PE3YNBTaTOB B
criopre Ha 70 % 3aBUCHT OT IeHETHYeCKo# cocTaBstomeH [3]. CoBpeMeHHBIE METOABI MOTICKYILAD-
HO¥ GHOTOTHH, IO3BONSIOT ONPENEIHTh TeHETHYECKYIO IPEPaCcTIONOKEHHOCTD K 3aHATHAM ONpe-
JIeTIeHHBIM BHIOM CIIOPTa U YCIIEIIHOCTE B HEM.

Biiarozaps FeHeTHECKIM MapKepaM MOXKHO IPOTHO3MPOBATH GH3HICCKOE PA3BUTHE CIIOPT-
CMeHa U OIIPEENTUTh Er0 BO3MOKHOCTE IOCTUTHYTE BEICOKHX CTIOPTHBHBIX PE3YIBTATOB.

CleyeT OTMETHTH, 9T0 (elepanbHbli CTaHAaPT CIOPTHUBHO NOATOTOBKM M0 BULY CIIOpTa
IIaBaHHE OTAMYAeTCs OT COpTa DIyXWX, BKIIOYAIOWIEro muaBaHue. DefepanbHblii CTaHAPT
CIIOPTUBHOM IIOATOTOBKH IO BUY CIIOPTa CIIOPT ITYXHX IPEANONaraeT TpeGOBaHUs K pe3y/IbTaraM
peanu3aiyy NporpamMM CIIOPTHBHOH OATOTOBKH, KPOME BEINOTHEHHS KOHTPOIEHBIX HOPMATHBOB
B COOTBETCTBHH C IIPOTPaMMOH CIIOPTUBHOI [IOATOTOBKH, OBBIIEHHE QYHKIHOHATBHBIX BOSMOK-
HOCTei1 OpraHu3Ma CiOpTCMeHa, COBEPIIEHCTBOBAHNUE OOIIUX U CTIEHATbHBIX (bu3NYECKUX Ka9ECTB,
TeXHUYECKOH, TAKTHIECKO 1 IICUXOJIOTHUECKON IIOATOTOBKH, eIlle ¥ COLUaNTU3aHUIO CIIOPTCMEHA.
Ileas HCCIEAOBAHMS — OTIPEIETHTE MapKePhI UL OLleHKH (QU3NIECKUX KadeCTB cnabocibl-
TIAIKX [IOBLIOB HAa OCHOBE QYHKIMOHAIBEHOTO TECTHPOBAHHUS.
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Pesymnprate! u ux obcyxmenme. ComacHo ¢enepanbHOMy CTaHAApTy CIIOPTUBHOM MOArOTOB=
K¥ [10 BHIY CIIOPTa MIyxXHX (IuaBanke) mpeicrasieHa Tabmuia 00 ypoBHE BIHAHUSA (DU3HIECKE
Ka4yecTB Ha pe3yIbTaTHBHOCTE CIHOPTCMEHOB [5].

Tabnuya 1

12e%%sg 820, Bamsnne §H3HIECKUX KauyecTB
T LN H2a Pe3yABTATHBHOCTH CJIa00C/IbINAINHX NI0BIIOB

TInaBanWe MY)XYHHB], KEHIIUHBI
CKOpOCTHBIE CIIOCOOHOCTH
BectubynspHas ycTOHIHBOCTE
BEBIHOCIHBOCTE
MplmeyHas cuia
I'ubkxocts
KoopuHanuoHHEIE CHOCOOHOCTH
TenocnoxeHne

e 51 151 1387 (58] UR) KOS

B COOTBETCTBHUH C IOTyIEHHBIMU TaHHBIMHU U3 QeepallbHOTO CTaHAApTa CIOPTUBHON MO/Te-
TOBKH 10 BUJIy CIIOPTa ITyXMX HauOOJbIlee 3HAYEHUE UMEET Pa3BUTHE TAKUX KAYECTB KakK: CRO=
POCTh, BeCTUOYIAPHAS YCTOHUMBOCTS, BEIHOCTMBOCTS ¥ CHIIA. VI3 3TOTO CIETyeT, 4TO IS OTpeme-
JIeHHUs TeHEeTHYECKUX 3a[JaTKOB HYXKHO [IPOBOIUTH TECTHPOBAHHUE C LIENBI0 BEISBUTH CIICTYIOTIE
MapKephl COOTBETCTBYIOIIUX aneneit reHos (Tabm. 2). B Tabmuie npencrasineHsl Haudonee
YEHHBIE TeHETHYECKHE OTUMOP(QU3MEL.

Tabnuya 2
I'eHeTHYeCKHe MapKePhl, 2CCOMHHPOBAHHbIE C PA3BHTHEM (H3HYECKHX KAaYeCTB 1
KauecTBa Ten IMommopdu3m Mapxkep
ACE AluI/D D
ACTN3 Arg577Ter (rs1815739 R577
C/T)
AR (CAG)n L(?22)
CxopocTHEIE CIocO6HOCTH HIF1A Pro582Ser 582Ser
(rs11549465 C/T)
14253778 G/C
PPARA Prol2Ala (rs1801282 14253778 C
PPARG C/G) 12Ala
Becrubynsapuas
YCTOHYMBOCTE B B B
ACR 67l6s ¥ !
ADRAZA 154253778 G/C ik
BEIHOCIMBOCTE PPARA 154253778 G
152016520 T/C
PPARD 1a55Val (rs660339 152016520 C
UCP2 AESV (15603 55Val
C/T)
ACE AluI/D D
ACTN3 Arg577Ter (151815739 R577
C/T)
AR (CAG)n L (?22)
MeInredsas cuna HIF1A Pro582Ser 5828er
(rs11549465 C/T)
% 154253778 G/C
4xProl2Ala (rs1801282 154253778 C
\& C/G) 12Ala
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IToa60p reHeTHYECKIX MAPKEPOB BECTROYISPHOH YCTOHYMBOCTH IPEJCTABIISET CIOKHOCTD B
CBSI3M C HEJIOCTATOYHON M3ydEHHOCTHIO TEMHEL.

Hanwudue y CIIOPTCMEHOB JAHHAKIX TeHoB H GOMBIIOro YHcia HX antenei OyneT cBUIETENb-
CTBOBATH O TOM, YTO OHH MOT'YT NOKa3aTh BHCOKHE CIIOPTHBHBIE PE3yNBTaThl B ILTABAHMH IPH yco-
BUY WHIMBHIYAJIBHOTO II0/IX0/1a H PEATH3AIAH BO3MOXKHOCTei! opranusma [1, 2, 4, 6].

(st onpefiesieHus (PyHKIHOHAIBHOTO COCTOSHI ¢cnaGoCIBIAILIEX IIOBLOB HaMHi OBLTH HC-
HOTb30BaHEL wingate test (OIpe/ieIeHHs MBIETHOR CHIIBL ¥ CKOPOCTHBIX CcrIocoBHOCTEM PYK M HOT),
cardiopulmonary exercise testing (CPET) (BBIsABIIEHHA YPOBHSI BEIHO cnuBocTH) U ipoba Pombepra
(onpenenenne BeCTHOYIAPHOH yeroiamBocTH) (Tab. 3).

3 i Tabnuya 3
- ©." DynxunoHAIbHbIEC MOKA3ATENH craGocabImaluX MI0BLOB
Cpepmayi CpenHuit o .
mokasarenb oKa3aresb Cpenuuit penHuH
iﬁgﬁz‘ Merton necneyeMoit KBaTUbUIAPOBAH- |  okasaTemdb TOKa3aTeNb
OlICHMBAHMUS CpyMIbL HBIX TLIOBLOB HCCIIeyeMor i
OKa3aTeN s POBAHHBIX
pyK# HOTH pyKd TPYIIIB!
(5cex) | (Scex) | (5cex) | (5 cex) MIOBLOB
Wingate test
c MakcuMaibHas 131,95 144,71
KOPOCTHEIE
criocobHOCTH BRE oS = . - - - -
NefanupOBaHUA 19,1 19,15
(rpm)
Bectubynip-
Hasi yCTOHUM- Hpo6a(§cc;n;166pra - - - - 183+1,8 15
BOCTB
CPET 58,95
BEIHOCTHBOCTE MIIK - - - - 57,57 + 5,44 +
(m/MuH/KT) 2,55
Wingate test 11,12 8,8 10,95 8,71
Mp1meqHas
J— TIuxoBas MOIIHOCTE + + + = - -
J (BT/xr) 2,22 1,65 1,03 0,87

Ha oCHOBaHHH MOIYYEHHBIX JaHHBIX QYHKIHOHAIBHOTO TECTHPOBaHHUA BUHO, YTO B HC-
creyeMoil Tpyie c1abocaplilamyX IOBIOB nokasarens otHocuTensroro MIIK Hioke, 4eM
cpelHee 3HAaYEHUE, YTO TOBOPHUT O HELOCTATOHHOM yposHe BrIHOCTHBOCTH. [TokasaTenH Bun-
reiiT TecTa, HalpaBICHHEIE Ha BBIABICHAC MEIIIIEYHON CHITBI BBILIE CPENHET0 IT0Ka3aTeNs KBa-
TUQUIUPOBAHHEIX IIIOBLIOB, & Pe3yNbTaThl npo6s1 Pombepra BeIIIe HOPMBL. K coxanenuo, o
cpaBHeHHMsl TIoKasaTeneii BuHreT recra KkBanU(UIMPOBAHHEIX HA BEISBICHUE CKOPOCTHBIX CTIO-
coOHOCTEeH IIpU aHaTN3E Hay4HO-METOAMYECKOH IMTEPATYPEL HE G110 HafmeHo. IToaToMy mo-
JyueHHble JaHHBIE OyIyT HCNONB30BATECA B JanpHEHIINX MCCIENOBaHUAX JUL aHaln3a IuHa-
MUKHU IOKa3aTeneh

B coOTBETCTBUH C (efiepalbHBIM CTaHJapTOM CIIOPTHBHO# [OJTOTOBKH [0 BHIY CIIOPTa CIIOPT
TIIyXHX, OJIHAM U3 TpeGoBaHui KOTOPOTO ABIICTCA PASBATHE COIMANM3aIK CIIOPTCMEHOB, Oblna
HeoOX0IMMOCTh HaOMOnaTh 38 06ImeHnEM 1260 CIBIIIANIMX TIOBIIOB MEKIY COOOH 1 TPEHEPOM.
B pesynsrare BRIABICHO H3MEHEHNE OT 32 ¥ 1 HEyBEPEHHOCTH CTIOPTCMEHOB B M3IOKCHIH
CBOMX MEBICIIEI JI0 TOAPOGHBIX OTHCaHy BUsL ¥ COCTOSIHHS JIO M TIOCIIE TPEHUPOBOY-

HOTO mpoiecca.
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BoiBoabl. Mapkeps! s OIIEHKH QU3MIECKUX KaIeCTB c1ab0 CIOBIMAIKX IUIOBLIOB BKIIIOYAt0T
B ce0s KaK TeHeTUIecKue, TaK ¥ (yHKIMOHATIBHEIE II0Ka3aTelIH.

Ha ocHOBe MaTepHana, M3JI0XKEHHOTO B GeneparbHOM CTaHIapTe CIIOPTUBHOH IIOATOTOBKH 110
BH/Iy CTIOPTa CIOPT LIyXUX, OBLIN BEIIETECHEL (u3MUecKre KauecTBa, OKa3pIBAIOMINE HauboJbIIee
BIIMSIHYE Ha Pe3ynbTaTHBHOCTh COpEBHOBATETBHOH IEATENBHOCTH CIIOPTCMEHOB.

J{/1s1 KaskA0TO M3 OCHOBHEIX (PM3HIECKUX KaIeCTB 1260 CIBIIIALIETO IIIOBIa OBLIH OIpeaee-
HbI TeHETHYECKIE MAPKEPHl, HATHYIE KOTOPBIX HEOOXOAMMO st 00BEKTUBHOM OIIEHKH IIPEeIpacIo-
JI0YKEHHOCTH U CIIEI[HaTH3al1Y CIIOPTCMEHOB.

ITo pesynbraTaM TECTOB (QYHKIHMOHATBHBIX okas3aTelel ciaGoCIbIayiX MI0BLOB Habmto-
naetcs yposeHb otHocutensHoro MITK Hinke CpeiHero Ha 2.4 %, nrKOBast MOLIHOCTB HOT ¥ PYK Ha
KWJIOTPaMM BeCa BBILIE CPENHET0 NI0Ka3aTeLs KBaTM(MUIMPOBAHHEIX IIOBIIOB Ha 1,53 % u 1,02 %
COOTBETCTBEHHO, Ipoba Pombepra BEIlIe HOPMEI HA 18,03 %.

Taknm 06pa3oM, TIOIyIeHHEIE JaHHEIE QYHKIIOHATEHOTO TECTUPOBAHUS 1 aHaJu3 TeHEeTH-
YECKHX MapKepOB MOXKHO HCIIOb30BaTh AL ONITUMHU3aLMK TPEHHPOBOIHOTO poliecca 1 MOBbIIIe-
HMS YPOBHS CIIOPTUBHBIX PE3YIBTaTOB cnaboCIBIIAIMX IUI0BIIOB. B cBOO 0uepei 3TO MOATBEPK-
JaeT Heo6X0IMMOCTh CHCTEMaTHIHOTO IPOBE/IeH s QyHKIIHOHATBHOTO TECTUPOBAHMA 1 COOTHECE 3
HUS STUX JAaHHBIX C TEHETHYECKUM MaTEPUaIOM KaXX/I0TO U3 CIIOPTCMEHOB.
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JUSTIFICATION OF MARKERS FOR ASSESSING
THE PHYSICAL QUALITIES OF HARD-OF-HEARING SWIMMERS

V.A. Kaun, V.A. Makarova

(Volga State University of Physical Culture, Sports and Tourism, Kazan, Russia)

Abstract. Based on the analysis of published scientific data, the genes that influence the
development of physical qualities in swimmers with hearing impairment were identified. In
the course of the study, the average indicators of functional tests were established. With the
help of the conducted experiment, the relationship and the need for the use of methods for
assessing the functional state of hard-of-hearing swimmers and determining their
predisposition to professional swimming were revealed.

Keywords: hearing-impaired swimmers, functional testing, genes.




